B * HI # It it 

JAPAN PATENT OFFICE 



PCT/JP03/13870 

29.10.03 



v>S*3gfcFJ — £ IE 93 1" & 0 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



ft m # B B 
Date of Application: 

IK 1 f 7 
Application Number: 

[ST. 10/C] : 



2002^1 1^ 6 B 

mm 2002-322582 
[JP2002-322582] 




m m 

Applicant(s): 



A 



•1 

..:.\ 



i; 

i; 



PRIORITY DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH 
RULE 17.1(a) OR (b) 



Commissioner, 
Japan Patent Office 



2003^12^ SB 




4 




few 


lii 1 




lib 



fcB*F.#-S- tiiiiE^F 2003-3101160 



mm 2002-322582 



^-vl 1/ 



[Sa#f-] 0290714802 

[JSfcBH] ¥114^11^ 6B 

imwmwttm] B25j i/oo 

[^BfZfiem] m^n^illEMill 6Tg 7#3 5-* V--*te*#1± 

[ft*] «k «-as 

[«8U»#] 000002185 

[ft*X(i*f^] V--#fcSgrtt 
[ftSA] 

[Wfll#^] 100093241 

[#a±] 

[aeLfcftaA] 

[Wfcai**] 100101801 
[#a±] 

la^LfcftaA] 

[«8U*§-] 100086531 
[#S±] 

[ft*xti*#v] mm m*. 

[=?m&m&^r] 048747 

mu&rn] 2i, ooor 

Btittw*©!*] 

r 1 



ttiSEflf 2003-3101160 



4#H 2 0 0 2-3 2 2 5 8 2 ^- V I 2/E 



mw i 

[-SlfiS^tt^ft^] 9904833 
{•7)V-"7<DW£] W: 



mSE#2 003-3101160 



#M 2 0 0 2 - 3 2 2 5 8 2 ^- v I 1/ 

tut \z m -r & mw&ftttmMjjm&vm % n m -r * *'kMf£iittits^¥«: t 
'taMHfcitttfli k n 1- & ***##aHft^e^:oj» * * m 1- & > 



ttifiE# 2003-3101 160 



!$m 2002-322582 



2/ 



[»#£5] 
[»*£8] 

a vmmwm z k & »t s ttjw***^ tit wsei- & , 

[Wf*3i 9 ] 



mtE#2 003-3101160 



#M 2002-322582 



^-v: 3/ 



TOio] 

[» 3ts 1 1 1 
m^m 1 2 ] 

[»3fc£ 1 3 ] 
1 4 ] 

1 5 ] 

t, 



tBSE^ 2003-3101160 



#^ 2 0 0 2-3 2 2 5 8 2 ^- v : 4/ 

utii k h 1- & * jmmw«»:#B5$«># * #r m -r * s^M&imfi^ * t ? 
ft, 

[W^fi 1 6 ] 
17] 

EI D o*- * > f j&Mf n a z M P ^#^1*1*1 K^PSi- 5 i 9 l-> n*" 7 

[If 3fcB 1 8 ) 

1 9 ] 



mtiE# 2003-3101160 



#M 2 0 0 2 -3 2 2 5 8 2 ^- v : 5/ 

[«CT2 0] 

m?m2 2] 

umm2 3] 
umm2 4) 

[ff*^2 5] 



003-3101160 



#M 2002-322582 



6/ 



[W#£2 6] 

m <d n ? h <d mmvm * &&t z > 

[W^ 2 8 ] 

fflTggfi'frlsl htt&Arv r-Ctt, «rIB^*a»4«RW-iM^T y ric 

[0 0 0 1] 

[0 0 0 2] 



ffiSE#2 003-3101160 



#H 2002-322582 



7/ 



[0 0 0 3] 

rntff-y hj tHo u^yhoig^Ji, ^7-/iO"R0B0TA ( 

(industrial robot) "C&ofw 0 
[0 0 0 4] 

> rAW^J , 3gL<ii rAWSJ on#5- h (humanoid robot) fcPf^! 

o 

[0 0 0 5] 
[0 0 0 6] 



mtiE# 2003-3101160 



#M 2002-322582 ^- v : 8/ 

[0 0 0 7] 

ZMP (Zero Moment Point) £Mt ?>£^J£WJ<^$£ b lTl^tv^ a Z 

TZMP (Zero Moment Point) J (fljLlf, 1 

-£) o 

[0 0 0 8] 

[0 0 0 9] 
[0 0 10] 



mil# 2003-3101160 



Sfrffi 2002-322582 



9/ 



[0 0 1 1 1 

mfrbnE&j&fthti*^ x.t>*L&o mft&M 

[0 0 12] 
[0 0 13] 
[0 0 14] 

[0 0 15] 

mftmm ciint zmp m$s i:s^v *xmm;* 

HOB*Wftn#iP h©^£36«fcWW»^«fc*oTv»* drift) 0 ZMPt 



ffiaE# 2003-3101160 



#M 2002-322582 



^-vl 10/ 



I0 0 1 6] 
[0 0 17] 

[0 0 18] 

'^jfiowti) ktiffl*t?*fj, wsurttwffl^afc^T^^A^.-^ 

[0 0 19] 
[0 0 2 0] 



tBSE# 2 003-3101160 



#M 2002-322582 



^-v: 11/ 



[0 0 2 1 ] 

[0 0 2 2] 

[0 0 2 3] 
[0 0 2 4] 

[0 0 2 5] 

z m p < my/*?- >sz&\~ a zmymmttit, £ ^ * ? ^su, 

[0 0 2 6] 
[0 0 2 7] 



mSE#2 003-3101160 



&m 2002-322582 



12/ 



[0 0 2 8] 

[*<*iwaK 1 1 

Vx7y h¥v3- (Miomir Vukobratovi) * rWsSMMft n jJ? y b (LEGGED LOC 

0M0TI0N ROBOTS) J (MM-BWm f-mfutfy btAIO^J (BTUIfcfrW 
tt) ) 

[SM*«ddR 2 ] 

1 9 8 5^, pp. 4501-4509 
[*«flWtK3] 

•v — ^ • H • V"f h (Marc H.Raibert) W-2%,W. [3$Ot%.fflfr y \£> 
7 • vy>^|V^7 iCMi"^>ll^ (Experiments in Balance with a 3D 
one-Legged Hopping Machine) J > h flfftKMf&SBMSiiate (the Int 

ernational Journal of Robotics Research) . 1 9 8 4f> Vol.3, No. 2, pp.7 
5-92 

99^, K]jc^^x^«««tr w&w±»S: 

[INIIrtt5] 
#I2002-288745f 
[0 0 2 9] 



fcBiiE# 2003-3101160 



Hfcm 2002-322582 



^-v*: 13/ 



[0 0 3 0] 
[0 0 3 1 ] 

- V *%mWiX*EM-$ &ZttfX°&2>, mKizM^MW) n # ^ h <7>«tfr$iJiP^tt 

[0 0 3 2] 

[ii«^«?^:i-^^i6<7)^a:sWffl] 



mil# 2003-3101160 



Sfcm. 2002-322582 



^-v: 14/ 



(0 0 3 3] 

[0 0 3 4] 
[0 0 3 5] 

& J: ? LT & iv^ 0 
[0 0 3 6] 

[0 0 3 7] 
[0 0 3 8] 



£tiiiE# 2003-3101160 



#M 2002-322582 



^-vl 15/ 



[0 0 3 9] 
10 0 4 0] 

mnutfy y (on^mR^mm^m^nmi-^M^um-mm^nm^mx 

[0 0 4 1] 

fWSid^-fl^^^^^m-t^ XoKLxi>x 

[0 0 4 2] 
[0 0 4 3] 

•?> i 7 K^mm<DX2 tfy Y <DMW)Vm*&:fe~?2> XilzLXbX^o 
[0 0 4 4] 

(Dmm^kmt lt^v^ x r> k lt t> x ^ 0 

[0 0 4 5] 



mtE#2 003-3101160 



mm. 2002-322582 



^-v: 16/ 



^T-y7°(i. ^^*a«i^W«¥S»:iortHlffl$*L^|Ron#y hoik 
[0 0 4 6] 
[0 0 4 7] 

jsw m# Lxmt-r zzt amm t%z> 0 

[0 0 4 8] 
[0 0 4 9] 

[0 0 5 0] 

Rgin^i-o^y Hi, *#tcizgjs^»)#tt?>*t, ffMiutf^^, mrm 

UM&tfyf-flu KfeTy-f-tt. J£*tfyH«U If n-;i/ihv^ 6 
[0 0 5 1] 



mSE# 2003-3101160 



#0 2002-322582 



^-v: 17/ 



^ttTV^Jjf^2 000-29997 1 - 3 3 3 8 6^«B 

[0 0 5 2] 

«#£f±, ilDUS-fc '/ 1 A 1 R^^r n G 1 *itv^o tfc. 

<D8.mwmizi^ &mmmutttw>mKt) ztkfti-z imu- K-t^ (fi-f 
8 ) t . mm t x-omm & mfe-t z> mwrnME* >v ( d i ~ d 8 ) &z *i**ti 

(A 2, A3) Mvt^o (G2, G3) 3W0Me>iiTv^ o 
[0 0 5 3] 

n sje -y > og» ^mti, mnmm^x<DM^nm £ x = ( x , y 

[0 0 5 4] 

mm'i9->im8n£/»b"r&l3i= (f x , f y , f z ) T M ,; e-^hn= ( 

n x , n y , n z ) ^mm<Dmm^bm^mtLxnhfi^>x^Km^Kx^^ 

t-thti f , &rr=e-;>< > h nt:M#*!l^j;ltW^^^> (E12 £#M 
[0 0 5 5] 

[0 0 5 6] 

ffifE^ 2003-3101160 



#H 2002-322582 



^-v: 18/ 



, «tttfa^<0»A^^rt^«*OjSp= (p x , p y , p z ) T £#;i, 
pm*)l~5k±-t2>*-* >h£M= (M x , M y , M z ) Tt1-&t^ T&Zffitz-? 

[0 0 5 7] 
[ftl] 

M x = M y = 0 

[0 0 5 8] 
[0 0 5 9] 

[0 0 6 0] 

[15:2]. 

[0 0 6 1] 

Iifc3] 

/Z = 0 



ffiliE# 2003-3101160 



2002-322582 



^-v: 19/ 



[0 0 6 2] 

ftU &&«§HK£^TJ± [#2] [«c3] 

-Cfi> [fU] TBLlf [&2] *9IJS."t&^:ie>^n^y hOi^fit«:ifefttSt 
[0 0 6 3] 

At, %R$N&jHW&ftSIS3B£, £*M»ra«3CJ:D*Jfc**L*o 
ffi<£#St&M:SB 3 B tt $ «b fc, ££Sffifi • §gf£$JLjt&J&g|$ 3U, S'lMigfl 
£&j£*&3 2 fc, £ti&f^££uftft3 3 fc, PflSB U 0*#Wfc*±, 

±fcmmnmmMmmm%K3 4, £#§^#jgm;grtiiiaigis3 5, m^fts#flg«t 
isra3 6, jsm&m ■ m9M^mmmmu3 d «^*ms»3 8 1 
> M«f^ma5 3 9^e>»ja$*L* 0 

[0 0 6 4] 
[0 0 6 5] 



£BSE# 2003-3101 160 



mm 2002-322582 



^- v : 20/ 



10 0 6 6] 
[0 0 6 7] 
[0 0 6 8] 

f i^llOtia^ffi 3 2 ti\ SI*SS;fcA;&SB 3 A «fc «9 A* $ ttfcS^S 

mmmm^mLxumtsm^^.^ mil m^mmK^xim^ 

toto-M&ft [«t2] **Jft2li-&J:d**^11*lt»*»ffii-&o 
[0 0 6 9] 

m>bf&w®.mmz&mmK&if&®j)¥ttftj&&ft mi] [&2] &~jn 

[0 0 7 0] 

#«L5t*w*aj (±#w»ft#j!a*itatttM«3 4, £#^&#ift«L&ftgffl«ii3 5 
, m^«#is«Lii»wsis3 6. • mmmmm.nm^3 d it 

Mo±favmn. finite. js.jmm-mm-zn&?&, x&frfi 

[0 0 7 1 3 



tiiiE# 2003-3101160 



Vfrffi. 2002-322582 



^-v: 21/ 



7r>f * xtf^tzi oT^ri"^ Zt&X*£2> 0 
[0 0 7 2] 

[0 0 7 3] 

[0 0 7 4] 

#:v>t\ J^JS^fi • ^#fLii^S 3 1> S'lM£fi$ft.it£$gR 3 2. 

**L-e*LKfc5£-r* (*-r * 2 , S3, S 4 ) o 
[0 0 7 5] 

$lMF«3 5> m^tt#fi?.ttiiffiraS3 6. jSJgfcfi • ^#s?.«iai*irasB 

3 7) Kis^x, *mm<o±ittof6i&* Mt, afctncj^jnas 

[0 0 7 6] 

^#H«fffi»»3Cfc;fcv»-c\ • a > h n - 9 J: i ») WBit 

[0 0 7 7] 

£n jboftia^ia 3 ^ l /i*iw« ^fA^i mm k m z> *@mx$>2> 0 ±ibo 
0Ox.tf i o 5 vm m-nft-t&o 

[0 0 7 8] 

o 



ffilflE# 2003-3101160 



mm 2002-322582 



^-v : 22/ 



[0 0 7 9] 

■jjU3A±t)Ati2tifz, • mmrnm (mrmm, Mftm®, mmmn*t: 
) -mmm - %.±imz. ffi&m$%t*<DTj&MMKmz^7*-?Kfccx, 

[0 0 8 0] 

f£g • i^fiit^ l£«^LTi»^f£g (x, y, z) -e> i^lcflLTIi 

t^7- (Euler) ^ (a, /?, y) &t**m^xmm.L, ±i& LfzTf&MW)^ 

m^xmm^&.j&'t&ztxmi&zti&o 

[0 0 8 1] 

#iRi£\ ^Jgfia^^^P^LTfi, ££Jicfcg^£ (x L , y L , z L 

> «L> £L> 7L> - &&V>1£B.&tiLlt&&& (xli, y LI' Z L1» "Ll> /?L1 

> 7L1> tirht, ^0^|c{iS§£# (xl2, YL2» Z L2> «L2> P\2> 7L2> 

[0 0 8 2] 



mtiEilf 2 003-3101160 



#M 2002-322582 



^-v*: 23/ 



[ft 4] 




[0 0 8 3] 



[0 0 8 4] 

fi'WSgfL^^3 2(±. ^«§^fi [ftl] T^$^^®j^^a^m^# 

^\ [ft 2] ^Sft&tt^ttffim&f*^ Zti^tV&iL-f & £ 

[0 0 8 5] 

SHlMWfc:i5v>T«\ «te£*K^rtfc«*Ojftp = ( Px , p y , p z ) T&%;L N 
g= (0, 0, -g) Tfc-$-* 0 ^ p |lIi9 0^-^^hOW^J:«9, JgllTO 
[0 0 8 6] 



aiSEiff 2003-3101160 



ijflU 2002-322582 



^-y: 24/ 



lic5] 

M = « + (x - /?) x / 

[0 0 8 7] 
[0 0 8 81 

[me] 

[0 0 8 9] 

[0 0 9 0] 
[$C7] 

M = (jc - p) x m(x + g) + n 

[0 0 9 1 ] 
[0 0 9 2] 



miE# 2003-3101160 



2002-322582 



25/ 



0 
0 



= (x - p)x m(x + g) + n 



[0 0 9 3] 



1 o C 



.-C. ±JBO [»8] <*>>&S2*2£«:*BfrU ^<7>ffl 1 > H2^Si 



[0 0 9 4] 



(z - Pz )ic - (x- /? x )(z + s) = 0 

(^-Pz)3 > -(> ; -/ ? I X^+^)=0 



[0 0 9 5] 

±ISC0 [&9] {ifKE^^Ltv^(>^ x&tfy KM^aS^Stf)*^ 

[0 0 9 6] 

(Qfe 3 ) * > h ii— 5fe 

[0 0 9 7] 

ffiSE# 2003-3101160 



2002-322582 



^-v: 26/ 



[0 0 9 8] 

mi o] 

m(ZY - gX) = 0 

[0 0 9 9] 

ilU &T<7)$:Zm tz-ti><Dk U [mi 0] J±xjS49-0**8BL^feWC* 

& o 

[0 10 0] 

Hfci i] 

X = x-p x 

[o l o 1 3 

»12] 

Z = z - p z = const 

[0 10 2] 
[0 10 3] 



ffitE# 2003-3101160 



mm 2002-322582 



^-v : 27/ 



mi 3] 

x = p x +C t exp(Ar) + C 2 exp(-A/) 
x = p x + k\c i exp(Ar) - C 2 exp(-Ar)} 

[0 10 4] 

[0 10 5] 
[«U 4] 



[0 10 6] 

[mi 3] <7>^4i£#x.&£:, £rFO« £: & & o 
[0 10 7] 
[IStl 5] 

x(0) = p x (0) + C 1+ C 2 
^(0) = A(0) + A(C 1 -C 2 ) 

.- P x (T) + Q exp(AT) + C 2 exp(-Ar) 
*0O - P X (T) + M c i exp(Ar) - C 2 exp(-Ar)} 

[0 10 8] 

^»^T-{i, m^mm^^y ho-nwrnrnz, ±mLtz^mn- mfc 
i) > . so* m5E3) zm&?&mnm$*m%m%c>Tmj&zti 



mtE# 2003-3101160 



mm 2002-322582 



28/ 



[0 10 9] 

i#!OEW i 0«FWHB«:Ti % *5E#ifc£Cii, C2i^ A i, EHfl i 

0»anci5tt*ZMPi£11«rp x i. «'lM£S£xi _t&Lfc&IMfef* 
[Jkl 5] it— &<DE.m i »wiJV>TJUJLTOJ: o ^mt>2ti& 0 

[0 110] 
[*1 6] 

x <-i = + Q + c 2i 

-P*-l +*i(Cu ~ C 2i) 

*t - jP* + exp(A.7;.) + C 2l expC-A.T.) 
*i = A* + ^ fc, exp(A f 7;.) - C 2f expC-A^)} 

[0 111] 

»^IL4^iH^, M^(D7m^itLW (x, y) ©Sl&tt&Tfc 
[0 112] 

mi 73 

rac = 0 

[0 113] 
[0 114] 



mtiE^2 003-3 1 01 160 



2002-322582 



^-v! 29/ 



mi 8] 

x = C x + C 2 f 

[0 115] 

[0 116] 
[ftl 9] 



[0 117] 
[0 118] 

19] K^o'^T&TO<fc^£ffi£tL&o 
[0 119] 



x(0) 
*(0) 

i(T) 



c 2 



C, + C 2 T 
C 2 



mtiE# 2003-3101160 



#M 2002-322582 



^-v: 30/ 



[ft 2 0] 



X 



= C 



= C 



* f = c u + c 2i r 

x ; = C 2i 



10 12 0] 

g*Mti§ t m&*mni*mfe isxmmmj& znx^&wi^, ztitb <vmw&m s 

[0 12 1] 

( i ) EWi-i #mm-e. \zm i w&im<?>m& 

±M<D [ft 16] «fc>K EH i - lfrhJL1Zx&Ty*n&SU&frd. xi/d t 

[0 12 2] 
[ft 2 1] 



[0 12 3] 



[ft 2 2] 



Pxi-l 




KjPu-i «p(Wm) " Caw «q<-Vtr, 



miiE#2 003-3101160 



#M 2002-322582 



^-v: 31/ 



[0 12 4] 

( 2 ) Era i - 1 tmmi&mx^ Era i imsmovsi* 

JilEco [»16] M [ft2 0] «fc*K EM i -l^feSfcxiX^oaK 

[0 12 5] 
[«k2 3] 



[0 12 6] 
It2 4] 



[0 12 7] 

(3 ) EP3 i - 1 iPSMtaB-C, Era i #&ftJ&IBtf>»'& 

±©o mi 6] [«c2 o] x v. Era i - ifrt>&tzxi%.z>*z<Dmm 

i^dx/d t7& s Era i ^«bm^^t< %%>tzib<n&ftl*, IclTtOM. 0 t? 

& o 

[0 12 8] 
Kft2 5] 

C u - P^-i + exp^T^) + C w expC-A..^) 



[0 12 9] 



miE#2 003-3101160 



#M 2002-322582 



^-v: 32/ 



[ft 2 6] 

C 2i = P %"^- 2 + (C^ expCA,.^) - C« expC-A^)} 
[0 13 0J 

(4) EH i - 1 EH i ^iE@M<7)^ 

_Lieo [ft2 0] <£*K EWi-l^fe^xiXtT^oaia^^dxi/dt 
tFEW i L< fc*fci6 mTOil «5 Tab So 

[0 13 1] 
[ft 2 7] 



[0 13 2] 
[ft 2 8] 

[0 13 3] 

[0 13 4] 

(1) E^O^iiW 
±ffiO [ft 16] «fc*K Era0O$&3»£ov>T, 



ffifE$£ 2003-3101160 



mm 2002-322582 



^-v: 33/ 



[0 13 5] 

im 9] 



c \ +C 2l +P x o =*o 



[0 13 6] 
[ft 3 0] 



^_P,o +Ai(Ci -C 2i ) = ^ 0 



[0 13 7] 

(2) Era0^te^fig<7)^ 

±m<D [12 0] J:>K E^0O^lcov>T, 

[0 13 8] 
[13 1] 



[0 13 9] 
[13 2] 



Co — Xn 



[0 14 0] 



ffilE# 2003-3101160 



!$m 2002-322582 



34/ 



[0 14 1] 

(i) mm^^mnm^m^ 

±U<V [icl 6] £9. EF H 1NO«i:o^t 

[0 14 2] 
[^3 3] 

P*. + C W ex P( A w^r) + C 2n exp(-A N T N ) = 5fc 
[0 14 3] 

im 4] 



[0 14 4] 

(2) EMN*«»*WBo»^ 

[0 14 5] 
[$C3 5] 




AT 




[0 14 6] 



[&3 6] 




ffiliE#2 003-3101160 



#0 2002-322582 



^-vl 35/ 



[0 14 7] 
[0 14 8] 

^IHi^^->4liK*v»Tli, Jfc«Wfflv»JSJWC (fflilf:f1liU?PJiXB«£ 

[0 14 9] 
[0 15 0] 

Nm<nMM&ffltfMmLx%2>&m<Dm%--e\t, [&2 1] ~ [&3 

6] i:i 2 N+2'(S^m^fW#£'btL^ 0 t»J:iautii, *5&G&KtCii 
, C 2 i (i = l..N) W0fS!t0IKg0ft^li#<0*ftd»fx.f>iiS^ * 
£ttJBJR"ettPxi ( i = 1 • • N) «rJE»J3iPx.&o SMfcKm^fc <Hlo| 
^1"tLti\ ZMP^ep x i^2oJ^±#^t^^T% £&©jfifc»4 2N+2«J£Lt 

[0151] 

Hfefc«\ m^^l2^^{^*fe|Erao» ? 2J^Ji#^EL, ^i^lWIt 
**ffcM«fcLTIDl!)ft3o 09x.tf, -Lffi<7> [&2 1] ~ [Jfc3 6] 

««+^ mni&Ai&m'b) <r>m.ft cta) **Mvfbi-&*s^»**W2#:tt 



miE#2 003-3101160 



2002-322582 



^-vl 36/ 



(0 15 2] 
im 7] 

min 2<P*-P*? 

[0 15 3] 

^EP^#0#^2y-K Pxj , Pxk (j, ke [o, N] ) JSl 
^ZMP^fifi^*#^f^WS:gH@^t U p x j, Pxk^**32»:^K5E 
LT> ±IB<0 [t2 1] ~ [15:3 6] «r2N+2xatai^e*i: lti< <fc 
^:MLTi^ 0 EF B ^P^»^t^(i\ Sl»E!BHc|WL"Cli [&1 3] 
£ffiv>T, M»»EH^HUT»i [Sfci 8] £fflv>T. ft® L^lliF^fil^ 

[0 15 4] 

m±T-m^7K 5 ms$iit ^ -r t iz % % 0 m u m^Mf£s#i;t k m 
^m^i^m^hn-^o i-&t>-*>. [it6] -ef z =o t-t&t, ^<Dzm^± 

[0 15 5] 
[Ifc3 8] 

m'z — —mg 

[0 15 6] 
[0 15 7] 



tbiiE# 2003-3101 160 



#H 2002-322582 



^-v: 37/ 



[ft 3 9] 

[0 15 8] 

[0 15 9] 
[ft 4 0] 

[0 16 0] 
[ft 4 1] 

[0 16 1] 
[0 16 2] 



WIjE#2 003-3101160 



#M 2002-322582 



^-v: 38/ 



[0 16 3] 

m&mmi.z&ii&m'ismmmm.mt, &mmmmmm^ [t4o] ksh 
mnvtmn, [^40] st>' tt4i] i:tt = otu^Tciti^^o 

[0 16 4] 



[0 16 5] 
[0 16 6] 

»EF B 1 i - 1 l$m'1$&Mmffll~&ZftT^&r~ EPhI i 

(«D 0^^<b-T> E^i-20^|fi (^jg) [#[4 2] -e 

[0 16 7] 

^^25: ^^#^^1"^ * 0 & Ml/Lit ^tS^I^ d t &X~& & 0 



im4 2] 




mtE# 2003-3101160 



#M 2002-322582 



^-vl 39/ 



[0 16 8] 

«^B#COfi^]l:Stf>^(±^ [«C4 0] RTf [$U 1] t =T 

[0 16 9] 
[3*4 3] 



[0 17 0] 
[0171] 

e^oem i + 1 imm i - 1 w^-tn^ 19 , mw^mjeh i + 2 frc&& 
*-e*;&o -^i?^ Era i t<omw u&m) a [«43] •? 

5e1-fttfJ:v> 0 
[0 17 2] 

[0 17 3] 




tti|iE# 2003-3101160 



mm 2002-322582 



^-v: 40/ 



[0 17 4] 

mil ^^tz^lt^ttl*^W*6)m^# [&2] fcfcfc£»fc-*-J: 

K&^xj&fz ti&tsmvmti* ? n - ^ ^ - h ©ist^it^s, 

[0 17 5] 

?u*ffo£-ra (^f^si i) o 

[0 17 6] 
[0 17 7] 

S 1 2) o -f&fc>*K [3&2 1] ~ [St 2 8] i:S^v»t, «5:lWjft*fr*^h 

V^^»cK3fe-r*o Jt&LfcJ:?^ a«*fr©*6m5*:tt. RSS-riEW* 1 ** 



ttliE#2 003-3101160 



#M 2002-322582 



^-v: 41/ 



[0 17 8] 

^^vhij^^n^-r^. u-f^^s 1 3) o m2 9] ~ 

[t3 2] , 3] ~ [ifc3 6] (*<totf tL-f^tt-^- x.hfr 

[0 17 9] 

^f-^Sl 2&£>*S 1 3X~mfcLfzm&ft%L0kWFtt2$mmT$m [ 
m3 7] ZffiZ, *3e«SkCii, C 2 i ( i = 1..N) R^ZMPffiilPxi ( i = 
1..N) **5c-T*o 
[0 18 0] 

^M^J: 19. gJ»EWteMLT»± [^1 3] SSSMliiEWKKIL 

wuriiBft^iBifc^&o -r%to-t>, &nm&<o*>b&^W!ttiffl t frizz t£ 

[0 18 1] 

&^"t\ mmmm<Dm.^mmtmwi^wmi-^ (^r^s 1 5) 0 -r&t> 

[0 18 2] 

16). mmmm^i"&if2>m.^mn&w:Rvtmmiz, m* 2] s.^ au 

^> 0 

[0 18 3] 



tbliE# 2003-3101160 



mm. 2002-322582 



^-v: 42/ 



[0 18 4] 
[0 18 5] 

±i& Lfz X -9 ^M^ISf, ^»#0*fcMf£1MUlli* x -y/S15t: 

m t~ & tt & m^Mfc-BfijtTW h titz z t \z & & 0 

[0 18 6] 

[0 18 7] 

[0 18 8] 
[&4 4] 

— Z, = w 
[0 18 9] 

±iao [14 4] fcffcAUR$H-*££"C\ mT^^i-^jHii^ijjt^ti-r- 

[0 19 0] 

ffitiE# 2003-3101160 



#M 2002-322582 



[&4 5] 

L = const = Z, 



[0191] 

Kit, s^ffi*tt5t^*«3 2<7)m^-r^^wi«fLii^Mi-^>^m^inx-, jl 

[0 19 2] 

n#7f«(i, (#«) ^iTOM^ ^H«fftT?fEi- 

ifi^l^o ^#<7>tett&p b = (Pbx» Pby» Pbz) T > *#«>3fc 

f& (*^f7-^) £«b= («bx. *by> «bz) T - :feJi.W*Mt * * L= (*L1» 
#L2. #L3> #L4> #L5> ^L6) T > feBJH«tfl*0R= (0ri, 0R2, 0R3, * 
R4» #R5> ^R6) T - ±faM%&M & e\j= (<?iu, . . , ^NU) t-f&t, n*'-y 

[0 19 3] 
[&4 6] 



9 = 



(9, 



(9 



v 



2003-31011 



#12002-322582 



^-v: 44/ 



[0 19 4] • 

*L[*4 7], [t4 8] , [»4 9] , [Jk5 0] J^i-J:^^ -Vntfr> 

[0 19 5] 
[ft 4 7] 

[0 19 6] 
[ft 4 8] 

A =J Pi q 

[0 19 7] 
[ft 4 9] 

x=J x q 

[0 19 8] 



m§E#2 003-3101160 



#M 2002-322582 



^-vl 45/ 



[ft 5 0] 

[0 19 91 

iL^ U ^JS-JicV ^*<E»f >7***& i R £1-£o 
[0 2 0 0] 

(i) 

l /s & urn Lfcs*fm«ji<o * 4 v -nmm t ^ l < * 

[0 2 0 1 ] 
[ft 5 1] 

[0 2 0 2] 
[ft 5 2] 

a =J (1 , q = d. 



mtE# 2003-3101160 



#M 2002-322582 



^-v: 46/ 



[0 2 0 3] 

(2) j£5fcffifiKi»-r*ftm&# 

[0 2 0 4] 
[ft5 3] 

[0 2 0 5] 
[ft5 4] 

[0 2 0 6] 

(3) ^Maufcw-ta&mafefl 1 

m>MZW:m.m> h urn l fcs^jg l < & »t *u* & & a v> £ t * e> . 

[0 2 0 7] 
[»5 5] 

i: = J x q = i: 



[0 2 0 8] 

(4) mmmmzM-t&toWi&ft 

fcBfE# 2003-3101160 



#M 2002-322582 



^ 47/ 



[»5 0] \zts\i*Xs AmWi&&--&'e*>Zt<Djkft*:U'tb, 
[0 2 0 9] 
[t5 6] 

L=J L q = L 

[0 2 10] 

^TtLOffej^^, 3l6tO^#^4x.-SOT% [15 1] [&5 
6] KT> ^gR-Cl 8 Sd3JK<A&:£&ffc*g|L-CV** i^tU 00 

h^ttfflqO— jft^kaLR©^*)^ JWSRHi&fc&ac (£-ftl 2^) 

[»5 1] [»5 6] Sri 8x»ft-*#^fcUT#<£fct?3^«&* 

#^ ^ c ^pj|| t & £ o 
[0211] 

ztiit*5%w<D£.tz2> bmt*&%^<vx\ *wmmxi$mw*%v& 

[0 2 12] 

&±OSB9§K & ^ 3££o£#a*BEfck J£3fcti:«£#@j£. m>iMiS@5e^ 

K J: o T & £ ri*T» £ 2> 0 
[0 2 13] 



ffilEJjf 2003-3101160 



#M 2002-322582 



^-^! 48/ 



[&5 7] 

a b,k+l = <Xb,k + <x b ,k&t 
[0 2 14] 

J0L±O»Wt?x [«fcl] [&2] •e^$*L«»*4feW^*#^JDx., & 

*^©EI«ETOfcH*&#¥«tt**tt [*3] *»JB-J-**flE§W*3t*» 

[0 2 15] 

[0 2 16] 
[&5 8] 

z; = 0 

[0 2 17] 
[0 2 18] 



fctJliE# 2003-3101160 



2002-322582 



^-v I 49/ 



5 9] 



L = 



" 0 
0 

/jr/r 



[0 2 19] 
[0 2 2 0] 

fit x o ^ M^mm^umKmm-r^mmo^mm-WLm^iEL^n 

[0 2 2 1] 

^ ^#^^iS» ? >ro^^^v^-c [ifc5 l] - [t5 6] ^fb^^iia:^ 

[0 2 2 2] 



mtE# 2003-3101160 



#M 2002-322582 



^-v: 50/ 



[0 2 2 3] 

\Km i - 1 ii&M&v&mwt i> izm&iiiKmz&Lx^z e 

[0 2 2 4] 

REVERB i + 1 t±EH i - 1 »±S>3: 0, 

=&-2>EF^ i CBtt"t***'flbJitttt*EIII i + 2 fc#Mft£*L*»tt*8^**o 
J: ? fcS^fi. EWi (*&*») *i*tt»»8o*#ie»A*a^J:*%IP- 

#fe#£*p|J£1-£ J: ? EK i + 2 £<D^# (j&Sg) (42&^»*#*Li6tf>ftfll 

[0 2 2 5] 
[0 2 2 6] 

itKMLTti, «l««lEWtwi3tt4ttjt4: [f5 7] fc*cf UjH* 
[0 2 2 7] 



miE# 2003-3101160 



#M 2002-322582 



51/ 



o 

[0 2 2 8] 
[0 2 2 9] 

o 

[0 2 3 0] 

[15 1] ~ [»5 4] £^#>£ 0 
[0 2 3 1 ] 

*'MS1tfcM?-S^ nervate* [R5 5] **** Uf7 7'S2 3) 0 
[0 2 3 2] 

SC5 6] Sr^** Uf7 7'S2 4) 0 
[0 2 3 3] 

&V>T% [«C5 1] ~ [&5 6] ^<b**7tail^g^:«r» 

[0 2 3 4] 

[0 2 3 5] 

[0 2 3 6] 

ffifiE# 2003-3101160 



2002-322582 



^-v I 52/ 



[0 2 3 7] 
[0 2 3 8] 

2 9) o 

[0 2 3 9] 

H7>^ [ft 5 1] ~ [ft5 4] > fi^g-VrrlfT^m^ [ft5 5] , 
Aa»*"V3tTT>«IJ|^: [ft5 6] ZZrtirtinm-tZ Uf77S30, S 

3 1, S 3 2) o 

[0 2 4 0] 

[0 2 4 1 ] 

&v>T\ d^e>co^3trr^t6j^ [ft5 1] ~ [ft5 6] frt>%2>&3Ll?k 

[0 2 4 2] 

^S34) o 
[0 2 4 3] 



tBIE# 2003-3101160 



#M 2002-322582 



^-v: 53/ 



[0 2 4 4] 

T77°S3 6) o 

[0 2 4 5] 

WJSfrfc^fi, ^f-^S 3 7fcji*, iiWWMtLT, Sib 

%) o 

[0 2 4 6] 
[0 2 4 7] 

[0 2 4 8] 

WEI3 KHoT. *Hifc^3Rtc«*n#y h (DUMB A^iii^CK 

±wm&mmm.m., mmm^mmt, t'^tusttit, jii&itwmm-mm 

5, fi^S#fls$lLitffiffl^3 6, J£&&1E • 3£##HB«L$itfilffl*P3 7) fcfcv* 



tBtiE# 2003-3101160 



#M 2 0 0 2 -3 2 2 5 8 2 ^- v : 54/ 

[0 2 4 9] 

^#o*^*«UR*W*i"*« 1-*fr*>, 
l^glf ^^I^f {:@5eL/:J i, (#«) offc« (x B , yb 

, z B ) * l , «#^#o«^#jiSB-e» h titzm>Mzm & a * ? k , & 

[0 2 5 0] 

[me o] 



[0 2 5 1] 

M&<D n # y h ofi^iMiS xktZMP ^-fl^o^ tcj: *9t#^> titzlkWM v> 

TktMm. x k + i<7) m k d x = x k+ i - x k^H5W^-r £ s n iftfito^ 

* d x B lii5I6<I £ t &X # £ o 
[0 2 5 2] 
[&6 1] 

=J T B dx 



[0 2 5 3] 



miE# 2003-3101160 



&m 2002-322582 



55/ 



[0 2 5 4] 

[0 2 5 5] 
[ft 6 2] 

[0 2 5 6] 

ilU [&6 2] Oft^fetL*m^*i:#]IH*^«0«2S**4r^^:§* 
[ft 6 2] £8fc»)jgUBv»-c, < fc**"TNDOK*#** 

[0 2 5 7] 

TOJlEftfi • ^SMftit£J&«B 3 1 J: Qftb1x&frftM<o^fflt$mi?&Lt& 
[0 2 5 8] 

SI 3 L£ J: ? &n # y \ <om® ^rA £ 1 1:\ WS^»n # 

[0 2 5 9] 

ffiliE# 2003-3101160 



#M 2002-322582 



^-vl 56/ 



[0 2 6 0] 

m <Dfrx-wim.$L$u* ttojfti (Ei4 4 ] (7)^x^-7 o s i ~s 4 1'^^) zmtfL 
, WLMmrmmm^mm (iro^^r-y/s 5~s 7) 

[0 2 6 1 ] 

, (F1-F8) Rzmm*w (di~ds) &c«iE-fc>-9- 

(A2, A3) > RVWvju (G2, G3) ^t^^>t^i^tii<On** 

KfflTTsZtix^&xitfy Y(D^mmmmt rati:, ^s^^l^^s!? 

[0 2 6 2] 

mm 

[0 2 6 3] 



WSE# 2003-3101160 



4#H 2002-322582 



^-v: 57/ 



[0 2 6 4] 

[0 2 6 5] 
[*WO»*] 

[0 2 6 6] 
[0 2 6 7] 

fitmzmLx^&o 

[0 2 6 8] 



taiiE# 2003-3101160 



mm 2002-322582 



^-vl 58/ 



[0 2 6 9] 
[0 2 7 0] 

- £ tfr* § . ^R-=>&m%m&ik • &ttttfi!ffift«& *H3S-r & - £ finite £ 

[mi] 

[B2] 



tBliE# 2003-3101160 



#M 2002-322582 



^-v*: 59/ 



[H3] 

(o—mmfm *> m^Mm n ? h <nmm ~> * r- a atttgfltft 

[HI 4] 
[12 5] 

• mmmM.<v—m*7FLtzmx$)Z>o 

[HI 6] 

@fi8 E « 7$*N E /i &tit & ^ X v»J5 * ^ t £ 11 1* & & 0 
[IH7] 

jm\Km^mmM%^xMf&ztix^2> t Lfz^r^^mm^m-t^mm 
e p*i t Mmmm Kmir^mmu. m l x v ^ ^ £ ^ t u x $> & Q 

[EH 3] 

rn.ffliz.mt m&t&ffl n m t & mm e m 7^?m l t v » * * r )v k & n m^um 

[1219] 

m i o] 

rn.fflm.mt m&mffl ^m-tzmmmm l -c v > & ^ tow; & &t & m^m^ 
t mtmm^Mim. t<Drm*7FLtzmxh2> 0 
[mil] 

m^^m.m.±j&ms 3 K&^xmf ^fi^^m^m^Ltzy^-^^- h 



ttiliE#2 003-3101160 



#M 2002-322582 



^-v: 60/E 



3 C 

3 1 -jEjasfttt • ^m^ra 

3 2 •••*^&«tt»£jS»S 
3 3---£fl^tfc£&JfrHS 

3 6 •"m>b&wmm®.m.mm 

3 9-BMMJ(ffif$ 



ffi!E#2 003-3101160 



#M 2002-322582 



1/ 



[HI] 




ffifiE#2 003-3101160 



[IH 2] 



mm 2002-322582 



2/ 




fcbSE# 2003-3101160 



mm 2002-322582 



^-v*: 3/ 



[12 3] 



-3A 



/ TfflOSSfc 



4^ 



Z. 



34 ±#11303 



31 £J£{ig-£S* 



32 fi*t>i£B 



M>ttR 



33 



35 &fr£S* 



&&&&& 



-n&M±Mtmm±rfL® 3b 



36 K'bttS 



S'lXdLlK 



38 



39 



37 £&ftS-£S* 




mil#2 003-3101160 



!$m 2002-322582 



^-v: 4/ 



[HI 4 ] 



c 



si 



S2 



S3 



S4 ^ 



S5 



S6 



S7 



C 



At 



[15] 



feS(XL2.Yu.2L2) 
^^(afL2./8u,rL2) 



{£S(XR2,YR2ZR2) 
^^(aR2.i8R2,rR2) 




{^(XlI.Yu.Zu) 



(4@(Xri,Yri,ZrO 
^^(cifRi.^ni.rRi) 



Xl 
Yl 
Zl 

Of L 

n 



1 XuL ^ 




> ( 


> 6 


YuTl^ i 




) < 


) o 


9 Y"~ 

I ZuL^ ^ 


ZL2 






QfLlI ' 


>— < 
Of L2 


> ( 

> < 


) Q 
) Q 


. 




















WW Km mm 




mm 



miE#2 003-3101160 




fcBtiE# 2003-3101160 




aiSE# 2003-3101160 



#H 2002-322582 



7/ 



[0 9 J 



gg An 



S14 — 



f — 



S16 — 



S17 — 



S11 



S12 



} 
} 



S13 



7 ffcgfoa: / 



SI 5 





il£&1Etti3 I 






r 


c • 





7 



tbSE#2 003-3101160 




ffifE# 2003-3101160 



#M 2002-322582 



11] 



S21 




S30 



S24 



S31 



T 




L H »aa*3MMV > <i«ttaa | 



S39 



}-— 1[ 

1 1 



,S36 



*?7 



4 



tBSE#2 003-3101160 



#M 2002-322582 



mm 

mm] &m ■ Mmmm^mmir^^mm^^~>^mmmx^^^o 
imsim] m 2 



j±JlE#2 003-3101160 



!$m 2002-322582 

a m a m m m m 



1 . B 

[tuft] 



[000002185] 
19904? 8A30B 
m^fl5 n a pillE^p D pjll 6TI 7 



3 5-^- 



